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ABSTRACT 

Envi ronmental and fac i  1 i t y  e f f  1 uent radioact i  vi ty  moni t o r i  ng a t  the  Energy 

Systems Group (ESG) of Rockwel l In ternat ional  (Cal i fo rn i  a  operat ions ) i s  performed 

by the  Radiation and Nuclear Safety Group of the  Health, Safety and Radiation 

Services Department, S o i l ,  vegeta t ion ,  and surface  water a r e  rout ine ly  sampled 

t o  a  d is tance  of 10 miles from ESG s i t e s .  Continuous ambient a i r  sampling and 

rad ia t ion  monitoring by thermoluminescent dosimetry a r e  performed on-s i t e  f o r  

measuring airborne rad ioac t iv i ty  concentrat ions and s i t e  ambient r ad ia t ion  1 evel s  . 
Radioactivi ty i n  emissions discharged t o  the atmosphere from ESG f a c i l i t i e s  i s  

continuously sampled and monitored t o  ensure t h a t  1 evel s  re1 eased t o  unres t r i c t ed  

areas a r e  within appropriate l imit ;  and t o  iden t i fy  processes t h a t  may requi re  

addit ional  engineering safeguards t o  minimize rad ioac t iv i ty  l eve l s  in such d i s -  

charges. In add i t ion ,  se lec ted  nonradioactive cons t i tuen t  concentrat ions in 

surface water discharged t o  unres t r i c t ed  areas a r e  determined. This repor t  

summarizes and discusses monitoring r e s u l t s  f o r  1980. 

The random var ia t ions  observed in the  environmental monitoring data ind ica te  

t h a t  no local source of unnatural radioact ive  material e x i s t s  in the  environs.  

Addit ionally,  the  s i m i l a r i t y  between on-s i t e  and o f f - s i t e  r e s u l t s  f u r t h e r  indi -  

ca tes  t h a t  the  cont r ibut ion  t o  general environmental r ad ioac t iv i ty  due to  opera- 

t ions  of ESG i s  e s s e n t i a l l y  nonexistent .  

The envi ronmental r ad ioac t iv i ty  reported herein i s  a t t r i b u t e d  t o  natural  

sources and t o  f a l l o u t  of radioact ive  material from foreign atmospheric t e s t i n g  

of nuclear devices.  



I .  INTRODUCTION 

The Energy Systems Group (ESG) of Rockwell In terna t ional  Corporation has 

been engaged in nuclear  energy research and development s ince  1946. ESG i s  cur- 

r e n t l y  working on the design,  development, f a b r i c a t i o n ,  and t e s t i n g  of components 

and systems f o r  cen t ra l  s t a t i o n  power p lan t s ;  on the  f a b r i c a t i o n  of nuclear  fue l  

f o r  t e s t  and research r eac to r s ;  and on the Decontamination and Disposi t ion of 

Faci 1 i t i e s  ( D & D )  program. Other programs include the development and fab r i ca t ion  

of systems f o r  s t ack  gas SO2 c o n t r o l ,  production of gaseous and l iqu id  f u e l s  from 

c o a l ,  and s o l a r  and ocean thermal energy development, 

The adminis t ra t ive ,  s c i e n t i f i c  research ,  and manufacturing f a c i  1 i t i e s  (Fig- 

ure 1) a r e  located in  Canoga Park, Ca l i fo rn ia ,  approximately 23 miles northwest 

of downtown Los Angeles . The s i t e  i s level  , typica l  of the  San Fernando Val ley 

f l o o r .  Certain nuclear programs, under 1 icenses issued by the  Nuclear Regulatory 

Commission ( N R C )  and the  S t a t e  of Ca l i fo rn ia ,  a r e  conducted here. These include 

(1) Building 001 uranium fuel  production f a c i l i t i e s  and ( 2 )  Building 004 a n a l y t i -  

cal  chemistry l abora to r i e s  and a gamma i r r a d i a t i o n  f a c i l i t y .  The 290-acre Santa 

Susana Field Laboratories  (SSFL) s i t e  (Figure 2)  i s  located in  the  Simi H i l l s  of 

Ventura County, approximately 23 miles northwest of downtown Los Angeles. The 

SSFL s i t e ,  s i t u a t e d  in  rugged t e r r a i n  typica l  of mountain areas  of recent  geolog- 

i ca l  age,  i s  underlain by the  Chico formation,  which i s  Upper Cretacious i n  age. 

The s i t e  may be described a s  an i r r e g u l a r  plateau sprinkled with outcroppings 

above the  more level  patches and with peripheral  eroded g u l l i e s .  Elevations of 

the  s i t e  vary from 1650 t o  2250 f t  above sea l e v e l .  The su r face  mantle c o n s i s t s  

of sand and c lay  s o i l  on sandstone. Both Department of Energy (DOE) and ESG 

owned f a c i l i t i e s  share t h i s  s i t e ,  shown in  Figure 3. The SSFL a l s o  contains 

f a c i l i t i e s  in  which nuclear  operat ions l icensed by N R C  and the  S t a t e  a r e  con- 

ducted. The 1 icensed f a c i  1 i t i e s  include:  ( 1 )  the  Rockwell In terna t ional  Hot 

Laboratory (RIHL) , Building 020; ( 2 )  the  Nuclear Materials  Development Faci l i  t y  

( N M D F )  , Building 055; ( 3 )  a neutron radiography f a c i l i t y  containing the  L-85 

nuclear examination and research r e a c t o r ,  Building 093; and ( 4 )  several  X-ray and 

radio iso tope  radiography inspect ion f a c i l i t i e s .  The loca t ion  of these  s i t e s  in 

r e l a t i o n  t o  nearby communities i s  shown in Figure 4. 
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Also included within the SSFL s i t e  i s  n 82-acre government-optioned are  

where DOE contract  a c t i v i t i e s  a re  conducted, primarily by the nonnuclear Energy 

Technology Engineering Center ( E T E G )  . The major operational nuclear ins ta l  l  a t i  on 

within the optioned area i s  the Radioactive Material Disposal Fac i l i ty  ( R M D F )  , 
Buildings 021 and 022. This f a c i l i t y  i s  used f o r  packaging wastes generated as 

a r e s u l t  of the D & D  program, begun i n  1975. Several deactivated nuclear reactor  

and support f a c i l i t i e s ,  a l l  within the option d area ,  a re  affected 

program. Currently involved a r e  several f a c i l i t i e s  t ha t  had been used f o r  SNAP 

(Systems f o r  Nuclear Auxi l  i a ry  Power) reactor  t e s t  operations,  Bui ldings 02 

, and the Sodium Reactor Experiment (SRE), Building 143. No f i s s i l e  mat 

i s  located a t  any of these f a c i l i t i e s .  

Li censed programs conducted during 1980 i  nc1 uded : (1) commerci 

of the L-85 reactor  f o r  central  s t a t i on  power plant  operator t ra in ing and f o r  

neutron radiography inspection of precfsion forgings,  cas t ings ,  nd e lec t ron ic  

and explosive devices f o r  manufacturing defects ;  ( 2 )  the operation of the RIHL 

f o r  nuclear reactor  fuel and system component examination and the fabr ica t ion of 

sealed radia t ion sources; and (3 )  the operation of nuclear fuel manufacturing 

f a c i l i t i e s  f o r  the production of experimental and t e s t  reactor fuel involving 

nriched uranium, and the development of processes f o r  the fabr ica t ion of adv 

fue l s .  

The basic policy fo r  control o f  radiological and chemical hazards a t  ESG 

requires t ha t ,  through engineering controls ,  adequate containment of such mate- 

r i a l  s  be provided and t h a t ,  through r ig id  operational controls ,  f a c i l i t y  e f f l u  

releases and external radiat ion levels  be reduced t o  a minimum. The 

t a l  monitoring program provides a measure of the e f f  ct iveness of the Group 

safe ty  procedures and of the engineering safeguards incorporated in to  f a c i l i t y  

s igns .  Specific radionucl ides in fac i  1 i  ty  e f f luen t  o r  environmental sampl 

a r e  not routinely iden t i f i ed  due t o  the extrem l y  low radioact iv i ty  levels  nor- 

mally detected,  b u t  would be iden t i f i ed  by analyt ica l  o r  radiochemistry techniqu 

i f  s ign i f i can t ly  increased rad ioac t iv i ty  levels  were observed. 



In addi t ion  t o  envircnmental monitoring, work area a i r  and atmospherically 

discharged emissions a r e  continuously monitored o r  sampled, as appropr ia te .  This 

provides a d i r e c t  measure of the ef fec t iveness  of engineering contro ls  and allows 

remedial ac t ion  t o  be taken before a s i g n i f i c a n t  re lease  of hazardous material 

can occur. 

Environmental sampling s t a t i o n s  located within the  boundaries 

a r e  refer red  t o  a s  "on-s i te"  s t a t i o n s ;  those located within a 10-m 

of ESG s i t e s  

i l e  radius of 

a  s i t e  a r e  refer red  t o  as  " o f f - s i t e "  s t a t i o n s .  The on-s i t e  environs of the  

De Soto and SSFL s i t e s  a r e  sampled monthly t o  determine the concentrat ion of 

r ad ioac t iv i ty  in typical  surface  s o i l ,  vegetat ion,  and water.  Soil i s  sampled 

on-s i t e  semiannually f o r  plutonium ana lys i s .  Similar  o f f - s i t e  environmental 

samples, except f o r  plutonium ana lys i s ,  a r e  obtained quar t e r ly .  Continuous on- 

s i t e  and o f f - s i  t e  ambient a i r  sampling provides information concerning long-1 i ved 

airborne p a r t i c u l a t e  r a d i o a c t i v i t y ,  On-si t e  ambient r ad ia t ion  monitoring u t i  1 i z -  

ing thermol uminescent dosimetry ( T L D )  , begun in 1971, measures radia t ion  l eve l s  in 

the environs of both the  De Soto and SSFL s i t e s  and a t  several o f f - s i t e  locat ions .  

Nonradioactive wastes discharged t o  unres t r i c t ed  areas a r e  l imited to  l iqu ids  

released to  san i t a ry  sewage systems and t o  surface  water drainage systems. No 

in tent ional  re leases  of any 1 iquid pol l  u tants  a r e  made t o  unres t r i c t ed  a reas .  

Liquid wastes generated a t  the  De Soto s i t e  a r e  discharged i n t o  the  c i t y  sewage 

system. This e f f l u e n t  i s  sampled t o  determine r a d i o a c t i v i t y .  Sani tary  sewage 

from a l l  D O E  and ESG f a c i l i t i e s  a t  the  SSFL s i t e  i s  t r ea ted  a t  an on-s i t e  sewage 

p lant .  The p lant  o u t f a l l  dra ins  i n t o  r e t en t ion  pond R - Z A ,  located on the  adjoin- 

ing Rocketdyne Division s i t e .  The surface  water drainage system of the  SSFL i s  

composed of catch ponds and open drainage d i tches  leading to  re tent ion  pond R-2A. 

Water from the pond may be reclaimed as indus t r i a l  process water ,  o r  i t  may be 

released o f f - s i  t e  i n t o  Bell Creek, a  t r i b u t a r y  of the  Los Angeles River. The 

pond i s  monitored a t  discharge f o r  radioact ive  and nonradioactive po l lu tan t s  by 

Rocketdyne Division as required by discharge permits issued t o  Rocketdyne by the 

Cal i f o r n i a  Regional Water Qua1 i  ty  Control Board. 



This report summarizes environmental monitoring resul ts  for  1980. A compar- 

ison of 1980 radioactivity resul ts  with resul ts  from previous years appears i n  

Appendix A .  



11. ENVIRONMENTAL MONITORING SUMMARY RESULTS 

A .  RADIOACTIVE MATERIALS - 1980 

The sampl ing and analyt ica l  methods used in the  environmental monitoring 

program f o r  radioact ive  mater ia ls  a r e  described i n  Section 111. 

The average rad ioac t iv i ty  concentrat ions in local s o i l ,  vegeta t ion ,  surface  

water ,  and ambient a i r  f o r  1980 a r e  presented in Tables 1 through 5 .  I n  calcu- 

l a t i n g  the averaged concentrat ion value f o r  the t a b l e s ,  those individual samples 

having rad ioac t iv i ty  l eve l s  1 ess  than t h e i r  minimum detec t ion  level s  ( M D L )  a re  

assumed t o  have a concentrat ion equal t o  the  M D L .  This method of data averaging, 

required by DOE Manual Chapter 0513, af fords  a  s i g n i f i c a n t  qevel of conservatism 

in  the da ta ,  as evident  in  the t a b l e s ,  in  t h a t  most r ad ioac t iv i ty  concentrat ions 

a re  reported as " l e s s  than" ( < )  values. Thus, f o r  measurements in which some 

apparent r ad ioac t iv i ty  concentrat ions a r e  below the  M D L ,  the t r u e  averaged value 

i s  ac tua l ly  somewhat l e s s  than the value reported.  

The maximum level of r ad ioac t iv i ty  detected f o r  a  s i n g l e  sample i s  reported 

because of i t s  s igni f icance  in indica t ing  the  existence of a  major episode o r  

area-wide locat ion  of radioact ive  material deposi t ion.  None of the maximum 

observed values, which occurred randomly during the  year  as  shown in the  t a b l e s ,  

shows a g rea t  increase over the  average values beyond natural  v a r i a b i l i t y .  The 

ambient a i r  sampling data show no g rea t ly  increasing o r  decreasing trends f o r  

most of the  year  and can be described as general ly constant  with some increase 

in local airborne rad ioac t iv i ty  l eve l s  occurring during the  four th  quar ter .  

The r e s u l t s  reported in Tables 1 - A  and 2 show no s i g n i f i c a n t  d i f ference  

between on-si t e .  and o f f - s i  t e  sampl es . Tab1 e -B shows no s i g n i f i c a n t  var ia t ion  

in s o i l  plutonium concentrat ions f o r  the  1980 sample s e t s .  The detected a c t i v i t y  

i s  due t o  a  va r i e ty  of na tu ra l ly  occurring radionuclides,  and t o  radioact ive  

f a l l o u t  r e su l t ing  from dispersa l  of nuclear weapons mater ia ls  and f i s s i o n  pro- 

ducts by atmospheric t e s t i n g .  One atmospheric t e s t  in the  northern hemisphere 
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3 July 1980 Survey Results 

inus ( - )  indicat 

cember 1980 Survey Results 
I 



was announced during 1980. Natural l y  occurring radi onucl ides incl ude 8e7 K~~ 

~ b ~ ~ ,  ~ m ~ ~ ~ ,  and the uranium and thorium s e r i e s  ( including the i n e r t  gas radon 

and i t s  radioact ive  daughters) .  Radioactivi ty from fa1 l o u t  consis ts  primarily 

of the f i s s i o n  products SrgO - ygO,  ~s~~~ and ~m~~~ and a l s o  u~~~ and ~ u ~ ~ ~ .  

TABLE 2 

VEGETATION RADIOACTIVITY DATA - 1980 

Area 

On S i t e  

O f f  S i t e  

A c t i v i t y  No. 
Samp? es 

I Gross R a d i o a c t i v i t y  
(LJCi/g) 

I Dry  Weight  
Annual 

Average 
Value 

(<3 .1  t 2.1)  l o - 8  

Ash 

Annual Average Value 
(95% Conf idence L e v e l )  - 

( < 2 . 5  t 1.7)  

Maximum Value* 
and Month 

Observed 

1.3 x l o m 6  
(January )  
2 .71  x 10- 
( ~ o v e m b e r )  

5.2 x 
(Oc tober )  
2.21 
(January )  

*Maximum v a l u e  observed  f o r  s i n g l e  sample. 

T A B L E  3 

SSFL SITE - DOMESTIC WATER RADIOACTIVITY DATA - 1980 

*Maximum value observed f o r  s ing le  

1 

% o f  
Sampl es 

w i t h  A c t i v i t y  
<MDL 

No. 

- - -- 

Gross Radioactivity 
(uCi /m1) 

Average Value 
(95% Confidence Level ) 

sample. 

Maximum* 
Value and 

Month Observed 

<2.2 x 10-lo 
( 100% < M D L )  

3.4 
(February) 



TABLE 

BELL CREEK AND ROCKETDYNE SITE RETENTION POND 
RADIOACTIVITY DATA - 1980 

Area No, 
Samples 

Gross R a d i o a c t i v i t y  Concent ra t ion  

Average Value 
(95% 

Confidence Level  ) 

A c t i v i t y  

B e l l  Creek 
Mud No. 54 
( u c i l g )  

Pond R-2A 
Mud No. 55 
( vC i /g )  

9.3 N A 
( February) 
3.0 X 10-5 N A 
( February) 

7.4 N A 
( December 
2.4 x 10- ' NA 
(Jan  & Nov) 

B e l l  Creek 
Vegeta t ion  
No. 54 
(vCi/g-ash) 

B e l l  Creek 
Vegeta t ion  
No. 54 
( ~ C i l g  
d r y  we igh t )  

3.6 x 10- 7 N A 
( February) 
2.22 x NA 
(January)  

B e l l  Creek 
Water No. 16 
( f . i / m l )  

<2.3  x <0.005 100 
( 5 )  
5 . 2 ~ 1 0 ~ '  1 . 0  0 
(October )  

Pond Water 
No. 6 
( i iCi Im1) 

SSFL Pond R-2A 
Water No. 12 
( vC i /m l )  

*Maximum va lue  observed f o r  s ing1 e sample. 
+Guide: 5 x vCi/mla, 3 x 10-7 uCi/mlB; 20 CFR 20 Appendix B, CAC 17, DOE Manual Chapter 0524. 

NA - n o t  app l i cab le ,  no Guide va lue  hav ing been es tab l i shed .  
• ˜ A 1  1 samples were <MDL f o r  1980. 



TABLE 5 
AMBIENT AIR RADIOACTIVITY DATA - 1980 

S i t e  
Location Ac t iv i ty  

De Soto 
On S i t e  
(iiCi/ml) 

SSFL 
On S i t e  
(vCi/ml) 

SSFL Sewage 
Trea tmen t 
Plant  
Off S i t e  
(iiCi/ml) 

SSFL Control 
Center 
Off S i t e  
( ~ C i l m l  ) 

No. 
Sampl e s  

Average Value 
(95% 

Confidence Level ) 

Maximum* 
Val ue 

and Date 
Observed 

% o f l  
uide 

% of Samples 
with Ac t iv i ty  

<MDL 

I b 

tGuide: De Soto s i t e ,  3 x 10-12 u ~ i / m i a ,  3 x lo-'" uCi/mlB; 10 C F R  20 Appendix B ,  SSFL s i t e ,  
6 x 10-14 uCi/mla, 3 x 10-11 $i/mlB; 10 CFR 20 Appendix B ,  CAC 17, and DOE Manual 
Chapter 0524 

SMDL = 6 . 1  x lo-15 uCi/ml - Individual d a i l y  samples with a c t i v i t y  l e v e l s  of 0 t o  6 . 1  x 10- 15 
pCi/ml a r e  recorded and averaged a s  6 . 1  x 10-15 ~ C i / m l  

**MDL = 1.2 x 10-14 vCi/ml - Individual d a i l y  samples with a c t i v i t y  l e v e l s  of 0 t o  1.2 x 10- l4  
pCi/rnl a r e  recorded and averaged a s  1 . 2  x 10-14 ~ C i / m l .  Indicated  average values a r e  upper 
1 i m i t s ,  s ince  most data  were below t h e  minimum detect ion l e v e l s .  

Domestic water used a t  the  SSFL s i t e  i s  obtained from Ventura County Water 

D i s t r i c t  No. 17, which a l s o  suppl ies  nearby communities, and i s  d i s t r i b u t e d  on 

s i t e  by the same piping system previously used when a l l  f a c i l i t y  process water 

was obtained from on-s i t e  wel ls .  Two on-s i t e  water wells were operated during 

1980 t o  reduce comsumption of Ventura County domestic water. The well water pro 

portion in the blend averaged about 40% f o r  the  year  f o r  a  t o t a l  well water con- 
7 sumption of approximately 7.8 x 10 g a l .  Pressure f o r  the  water system i s  

provided by elevated s torage  tanks. 



a t e r  from t h  monthly a t  two widely separated S 

locat ions ,  The av r  r ad ioac t iv i ty  

in Table 3. 

discussed e a r l i e r ,  surfac  waters disch d from SSFL f a c i l i t i e  

dra in  southwar ntion pond R-2A on Rocketdyn 

pond may be drain i n to  Bell Creek, a  

the Los Angeles River i n  t h  ley ,  Los Angel 

t o  the requirements of Los An a t e r  Qua1 i ty  Control 

September 1966, a  sampling s t a t i on  f o r  

t i v i  ty in Bell Canyon was es tab l i sh  966. I t  i s  loca 

- 5  miles downstr am from the southern 11 International  Cor 

Samples , obtained nalyzed monthly, includ 

oact iv i  ty  concentrations in Rocketd 

rad ioac t iv i ty  concentrations i n  water from t h  

Creek with t h a t  o domestic water supply shows no 
var ia t ion in  e i t he r  alpha o 

surface water an ambient a i r  radioact iv i  

uide values se lected f o r  eac s i t e  a r e  the most r e s t r i c t i v e  l imi t s  f o r  thos 

s  current ly  in us . Radi oact i vi ty 

guide values a r e  those concentration l im i t s  adopted by D O E ,  N R C ,  

of California a maximum permi s s i  bf e concentrations (MPc) . The 

pendent on the radionuclide and i  behavior as a soluble or  an insolubl 

1, For comparison w i t h  resu of environmental and e f f l  

f o r  the variou 

water, the  Guide values of 5 x lo6 pCi/ml 

c t i v i  t y  corresponding 3 x lo-' v ~ i / m l  t a  act4 vi t y  correspo 

r rad ioac t iv i ty  ischarged t o  t h  



a  cont ro l led  a r e a ,  i s  8  x yCi/ml alpha a c t i v i t y  corresponding t o  U235 and 

1 x 1ow3 $i/ml beta a c t i v i t y  corresponding t o  co60. These values a r e  es tab-  

l i shed  i n  10 CFR 20, Cal i forn ia  Administrative Code T i t l e  17, and DOE Manual 

Chapter 0524. 

The Guide value of 6  x 10-l4 $i/ml f o r  SSFL s i t e  ambient a i r  alpha a c t i v i t y  

i s  due t o  work with unencapsulated plutonium. The value of 3 x 10-l1 pCi/ml f o r  

beta a c t i v i t y  i s  due t o  the presence of srgO in  f i s s i o n  products in i r r a d i a t e d  

nuclear  fuel  a t  the  SSFL s i t e .  The Guide value of 3  x 10-I' uCi/ml f o r  De Soto 

ambient a i r  alpha a c t i v i t y  i s  due t o  work with unencapsulated uranium (including 

depleted urani um) . The Guide value of 3  x lo-" pCi /ml i s  f o r  co60 f o r  which 

the ambient a i r  beta a c t i v i t y  Guide i s  appropr ia te  s ince  i t  i s  t he  most r e s t r i c -  

t i v e  l i m i t  f o r  beta-emit t ing radionuclides present  a t  the  De Soto s i t e .  Guide 

value percentages a r e  not presented f o r  s o i l  o r  vegetat ion data s ince  no concen- 

t r a t i o n  Guide values have been es t ab l i shed .  

Ambient a i r  sampling f o r  long-lived p a r t i c u l a t e  alpha and beta r a d i o a c t i v i t y  

i s  performed continuously with automatic sequential  samplers a t  both the  De Soto 

and SSFL s i t e s .  Air i s  drawn through Type HV-70 f i l t e r  media, which a r e  analyzed 

f o r  long-l ived r a d i o a c t i v i t y  a f t e r  a  minimum 120-h decay period t h a t  e l iminates  

natural  l y  occurring shor t - l  i  ved p a r t i c u l a t e  r ad ioac t iv i  t y .  The average concen- 

t r a t i o n s  of ambient a i r  alpha and beta r a d i o a c t i v i t y  f o r  1980 a r e  presented 

separa te ly  in Table 5. 

Radioact ivi ty l e v e l s  observed in  environmental samples f o r  1980, reported 

in  Tables 1 through 5 ,  compare c lose ly  with l eve l s  reported f o r  recent  years .  

Local environmental r a d i o a c t i v i t y  1  eve1 s ,  which r e s u l t  primari l y  f  om beta-emi t- 

t ing  radionuclides and which had shown the  e f f e c t  of f a l l o u t  during pas t  exten- 

s i  ve atmospheric t e s t i  ng of nuclear  devices , have decreased and have been 

genera l ly  constant  during the  pas t  several  yea r s .  The e f f e c t s  of fore ign  atmos- 

pheric nuclear t e s t s  continue t o  be occas ional ly  observed i n  d a i l y  ambient a i r -  

borne r a d i o a c t i v i t y  l e v e l s .  This e f f e c t  was r ead i ly  d i s c e r n i b l e  during l a t e  

1980. The long-term e f f e c t s  of a i rborne  r a d i o a c t i v i t y  on surface  sample radio-  

a c t i v i t y  1 eve1 s  a r e  not di scerni  bl e  f o r  recent  yea r s .  The continuing re1 a t i  ve 



constancy in envi ronmental radioactivity l  eve7 s i s  due primari 1 y t o  the domi nanc 

of naturally occurring radionuclides in the environment and  to the longer-lif 

f iss ion product radioactivity from aged fa l lou t ,  

S i te  ambient radiation monitoring i s  performed with t h  rmol umi nescent dosi - 
meters. Each dosimeter contains two calcium fluoride (CaF2:Mn) low b 

bulb-type chip dosimeters. The dosimeter sets  are placed a t  location 

the perimeters of the De Soto and SSFL s i t e s ,  Each dosimeter, sealed in a l ight-  

nergy compensation shield,  i s  installed in a polyethylene container which 

i s  mounted %1 m above ground a t  each location. The dosimeters are exchanged and 

evaluated quarterly.  There were 13 on-site TLD monitoring locations used during 

the year. Three additional dosimeter s e t s ,  located a t  locations up  t o  10 miles 

from the ESG s i t e s ,  are similarly evaluated to determine the local area o f f - s i t  

ambient radiation level ,  which averaged 0.019 mrem/h for 1980. The averaged 

radiation dose ra te  and equivalent annual dos monitored a t  each dosimeter 

location are presented in Table 6 .  

The table shows that  radiation dose rates and equivalent annual doses moni- 

tored on-site are nearly identical t o  levels monitored a t  three widely separat 

o f f - s i t e  locations. These data include natural background radiation from cosmic 

radiation, radionuclides in the s o i l ,  radon and thoron in the atmosphere, and 

radioactive fa l lout  from nuclear weapons t e s t s .  Locally, the natural background 

radiation level i s  approximately 160 mremlyear. The small var iabi l i ty  observed 

in the data i s  attributed t o  differences in elevation and geologic conditions a t  

the various dosimeter locations. Since the data for  the on-site and o f f - s i t e  

locations are nearly ident ical ,  no measurable radiation dose t o  the general 

population or t o  individuals in uncontrolled areas resulted from ESG operations. 

9. N O N R A D I O A C T I V E  MATERIALS - 1980 

Processed wastewater and most collected surface runoff discharged from t h  

SSFL s i t e  flows to retention pond R-ZA, operated by Rocketdyne. Water samples 

from the pond are analyzed for  various constituents,  as required by the Regional 

a te r  Quality Control. Board for  each discharge to Bell Canyon. Such discharges 



T A B L E  6  

D E  SOT0 AND SSFL SITES - AMBIENT RADIATION 
DOSIMETRY DATA - 1980 

TCD 

1 De So to  

2 De So to  

3 De So to  

4  De So to  

5  De So to  

6  De So to  

7  De Soto  

1 SSFL 

2 SSFL 

3 SSFL 

4 SSFL 

5 SSFL 

6 SSFL 

1 O f f - S i t e  Control  

2 O f f - S i t e  Control  

3 O f f - S i t e  Control  

Average Dose Rate  
(mremlh) 

Equiva len t  
Annual Dose 

(mrem) 

166 

149 

140 

158 

166 

193 

17 5  

158 

166 

184 

175 

158 

158 

158 

166 

166 

"Excludes second q u a r t e r  d a t a  due t o  miss ing  d o s i m e t e r .  
?Excludes t h i r d  q u a r t e r  d a t a  due t o  damage t o  the dos imete r  from 

a  brush f i r e .  

a r e  normally r e q u i r e d  o n l y  a s  a  r e s u l t  o f  e x c e s s i v e  r a i n f a l l  r u n - o f f .  During 

such r e l e a s e s ,  t h e  NPDES permi t  c o n c e n t r a t i o n  l i m i t s  f o r  t u r b i d i t y  and f o r  s u s -  

pended and s e t t l e a b l e  s o l i d s  do n o t  a p p l y .  The r e s u l t s  o f  a n a l y s e s  f o r  each 

d i s c h a r g e  f o r  1980, most of which were r a i n f a l l - r e l a t e d  d i s c h a r g e s ,  a r e  p resen ted  

i n  Table  7 .  



TABLE 7  

NCEcRADIOACTIVE CONSTITUENTS IN  XASTEKATER DISCH1RGED TO UNRE47RICTED AREAS - 1980 
( A n a l y s i s  R e s u l t s  f o r  Wastewater  D ischa rged  f rom Pond R-2A t c  B e l l  Creek o n  Da te  i n d i c a t e d  - Sample S t a t i o n  C-12) 

January  9 *  January  !6* Feb rua ry  lli F e b r u a r  

. R e s u l t  

56 

51 

106 

10 

<0 .1  

N A 

< 1  

6  

0.000 

1  .0 

0 .2  

<0.04 

5 . 1  

0 .02  

11 

0 o f  
Guide R e s u l t  Guide 

T o t a l  D i s s o l v e d  S o l i d s  ( m g l l  ) 

C h l o r i d e  ( m ~ l l )  

S u l f a t e  ( n g / l )  

Suspended Sol ids i  ( n g l l )  

S e t t l e s a l e  Sa l i as '  (11111) 

30Dj ( r g l l )  

0 i i  ana Grease ( m g l l ;  

T u r b i d i t y  (TU) 

C h r o r i u n  ( ~ - g / l  ) 

F l u o r i d e  (a1911 

Borer ( r v g / l )  

Res idua l  C b l o r i n e  ( n g l l  ! 
Fecal  Co11fo.m (%Ph/iOO n l  ) 

S u r f a c t a n t s  (WAS)  

pH 
R a i n f a l l  ( i n . )  

Es t ima ted  R a i n f a l  l Runoff  ( g a l  ) 

Release Volune ( g a l )  

C o n s t i t u e n t s  

190 20 .0  

21 14 .0  

44 '4.7 

75 50 

i 0 . 1  133.3 

5 8 . 3  

20  

0.007 70 .0  

0 .6  , 
" 

1 6 i . 0  

3.C1 20.0 

7 .9  

i c l u d e d  i n  Feb rua ry  i 

Same 

Same 

Februa 

R e s u l t  

247 

24 

6G 

85 

0.4 

9 

2  

128 

0.022 

0 .6  

10.2 

i 0 . 0 4  

9 .2  

0.32 

13" - 
% o f  

Guide - 
26.0 

16.0 

110.0 

56.7 

133.C 

15 .0  

13.3 

220.0 

60.0 

620.3 

~ 4 0 . 0  

$0 .0  

10 .0  

Febru. 

R e s u l t  

i 42 

8 

36 

24 

0.2 

< I  

52 

0.02C 

0.5 

i 0 . 2  

d . C 1  

-16 

10.01 

20* - 
i, o f  

Guide - 
14.9 

5 .2  

12 .0  

16.0 

66.6 

1.7 

16 .7  

2C0.0 

50.0 

<20.0 

(10.0 

.69.5 

120 .0  

March 1  Marl 

R e s u l t  

208 

20. 

47 

80  

c 0 . 1  

3 

(1  

45 

0.010 

0.7 

0 .2  

4 . 0 4  

2.2 

0 .2  

a o f  
Guide 

21.9 

13 .3  

15 .7  

53.3 

i 3 3 . 3  

5 .0  

<6.7 

100 .0  

70 .0  

20 .0  

~ 4 0 . 3  

9 .6  

4.0 

R e s u l t  

359 

38 

98 

6  

i C . l  

'4 A  

<: 

8  

0.C10 

0.9 

0 .2  

<0.  04 

#A 

0 . 1  

T o t a l  Disso!vea S o l i d s  (mg11) 

C h l o r i d e  ( n g l l  ) 

% I r a t e  ( n g f l !  

Suspended S o l i d s .  (mg/ l  ) 

S e t t l e a b l e  S a l i d s *  ( n l j l )  

BOG5 ( n g l i )  

O i l  ana Grease (11gl1 ) 

T u r b i  C i  t y  (TU) 

Chromium ( ? i g / l )  

i l d o r i d e  ( n g l i  ) 

Boron (n ig i l  ) 

Res idua l  C h l o r i n e  ( m g l l )  

Fecal  C c l i f o r m  (MPh/iCO r l )  

S u r f a c t a c t s  ( M A S )  

DH 

R a i n f a l l  ( i n .  ) 

Es t ima ted  R a i n f a l l  Runof f  ( g a l )  

Release Volune ( g a l  - 

C o n s t i t u e n t s  

T o t a l  Dissolves S o l i d s  ( m g l l )  

C h l o r i d e  ( n g l l )  

S u l f a t e  ( n g l l )  

Sbspended Sol ids i  (r!g!l) 

S e t t l e a b l e  S o l i d s "  ( m i l l )  

BOD5 ( m g l l )  

O i l  and Grease ( m g l l )  

T u r b i d i t y  (TU) 
C h r o s i u n  (mg / l  j  

F l u o r i d e  ( n g / l )  

Boron ( m g l l  ) 

Res idua l  C h l o r i n e  ( i r g l l )  

Fecal  C o l i f o r r r  (MPN/lOO m l )  

S u r f a c t a n t s  (EIBAS! 

pH 

R a i r f a i l  ( i n . )  

E s t i m a t e d  R a i n f a l l  Runof f  ( g a l )  

Re lease  Volume ( g a l  ) 

18* - 
% o f  

Guide - 
47.3 

28.0 

32 .7  

10 .0  

.33.3 

10.0 

<G.7 

40.0 

70.0 

30.0 

14C.0 

9 . 6  

6 .0  

3  

7.8 

2 .81  

5.6 x l o 7  

1 .35  x 10' 

December 4 *  1 0  

?, o f  
Guide 

69 .9  

60 .0  

47.3 

7 .3  

<33.3 

5.0 

<6.7 

2C.0 

80 .0  

20.0 

(40.0 

,69.5 

R e s u l t  

421 

50 

111 

85 

0.2 

30 

7  

33 

0 .001  

0 . 6  

0.2 

0.04 

9.2 

0 . 0 1  

8 .0  

Mar( 

R e s u l t  

449 

42 

98  

15 

10.: 

6  

C l  

52 

0.004 

0.7 

0.3 

<0. 04 

<2.2 

0.03 

$ O f  
Guide 

44.3 

33.3 

37 .0  

56.7 

66.6 

50.0 

46.7 

10 .0  

60.0 

20 .0  

40 .0  

40 .0  

2 . 0  

Ma: 

R e s u l t  

395 

5  7  

110 

16 

<0.  1  

3  

c 1  

13 

0 .  003 

0 .7  

0.2 

i 0 . 0 4  

r 2 . 2  

0.03 

i 

1.07 

2 . 1  l o 7  

1 .3  x 10' 

Nove - 
R e s u l t  - 
664 

90 

i 4 2  

1  1  

<0. 1  

3 .  

c l  

3  

0.002 

0 . 8  

0 .2  

<0.04 

>16 

0 .05  

- " O f  
Guide - 
41.6 

38 .0  

36 .7  

10.7 

133.3 

5 .0  

6 . 7  

30.C 

70 .0  

20 .0  

<40.0 

19 .6  

GA = No t  A v a i l a b l e :  a n a l y s i s  n o t  reques ted  o r  n o t  per formed. 
* = R a i n f a l l  r e l a t e d  d i s c h a r g e .  
* = No t  a p p l i c a b l e  t o  d i s c h a r g e s  c o n t a i n i n g  r a i n f a l l  r i i n o f f  d u r i n g  o r  immed ia te l y  a f t e r  p e r i o d s  o f  r a i n f a l l  

Note:  Pond R-2A c a p a c i t y  - 2.5 x i o 6  g a l .  



111. ENVIRONMENTAL MONITORING PROGRAM 

A .  G E N E R A L  DESCRIPTION 

Soi l and vegetat ion sample col l e c t i o n  and ana lys i s  f o r  r a d i o a c t i v i t y  were 

i n i t i a t e d  in  1952, in  the Downey, Ca l i fo rn ia  a r e a ,  where the Energy Systems Group 

was i n i t i a l l y  loca ted .  Environmental sampling was subsequently extended t o  the 
then proposed SRE s i t e  in  the  Simi H i l l s  in  May of 1954. In add i t ion ,  sampling 

was begun in  the  Burro F la t s  a r e a ,  southwest of SRE, where other nuclear  i n s t a l  - 
l a t i o n s  were planned and a r e  cu r ren t ly  in  opera t ion .  The Downey area  survey was 

terminated when nuclear  a c t i v i t i e s  were re loca ted  t o  Canoga Park i n  1955. The 

primary purpose of the environmental monitoring program i s  t o  survey envi ronmen- 

t a l  r a d i o a c t i v i t y  adequately t o  ensure t h a t  ESG opera t ions  do not con t r ibu te  

s i g n i f i c a n t l y  t o  environmental r a d i o a c t i v i t y .  The loca t ions  of sampling s t a t i o n s  

a r e  shown in  Figures 5 through 7 and 1 i s t e d  i n  Table 8. 

B .  SAMPLING A N D  SAMPLE PREPARATION 

1, Soil  

Soil i s  analyzed f o r  r a d i o a c t i v i t y  t o  monitor f o r  any s i g n i f i c a n t  increase  

in radioact ive  deposi t ion by fa1 l o u t  from a i rborne  r a d i o a c t i v i t y .  Since s o i l  i s  

na tu ra l ly  radioact ive  and has been contaminated by atmospheric t e s t i n g  of nuclear  

weapons, a general background level  of r a d i o a c t i v i t y  e x i s t s .  The data a r e  moni- 

tored f o r  increases  beyond the  natural  v a r i a b i l i t y  of t h i s  background. 

Surface s o i l  types ava i l ab le  f o r  sampling range from decomposed g r a n i t e  t o  

c lay  and loam. Samples a r e  taken from the  top 1-cm laye r  f undisturbed ground 

surface  f o r  gross r a d i o a c t i v i t y  ana lys i s  and t o  a depth of 5 cm f o r  plutonium 

ana lys i s .  The s o i l  samples a r e  packaged in  p l a s t i c  conta iners  and returned t o  

the  labora tory  f o r  ana lys i s .  

Sample preparat ion f o r  gross r a d i o a c t i v i t y  determination c o n s i s t s  of t r ans -  

f e r r i n g  the  s o i l s  to  Pyrex beakers and drying in  a muffle furnace a t  Q ~ O O ~ C  f o r  
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TABLE 8 

SAMPLE STATION LOCATIONS 
( S h e e t  1 o f  3 )  

S t a t i o n  

SV-1 

SV-2 

SV-3 

s v - 4  

SV-5 

SV-6 

SV-10 

SV- 12 

SV- 1 3  

SV- 14  

SV-19 

SV-24 

SV-25 

SV-26 

SV-27 

SV-28 

SV-31 

SV-40 

SV-41 

SV-42 

SV-47 

SV-51 

SV-52 

SV-53 

SV-54 

S-55 

S-56 

L o c a t i o n  

SSFL S i t e ,  Bldg .  1 4 3  

SSFL S i t e ,  B ldg .  143  P e r i m e t e r  D r a i n a g e  Sys tem 

SSFL S i t e ,  Bldg .  064 

SSFL S i t e ,  B ldg .  020 

SSFL S i t e ,  B ldg .  363 

Rocketdyne  S i t e  I n t e r i m  R e t e n t i o n  Pond 

SSFL S i t e  Acces s  Road 

SSFL S i t e ,  B ldg .  093 (L-85  ~ e a c t o r )  

SSFL S i t e ,  a t  SRE Water  R e t e n t i o n  Pond 

SSFL S i t e ,  B ldg .  028  

SSFL S i t e  E n t r a n c e ,  Woolsey Canyon 

De S o t o  S i t e ,  B ldg .  004 

De S o t o  Avenue and Plummer S t r e e t  

Mason Avenue and  Nordhoff  S t r e e t  

De S o t o  Avenue and P a r t h e n i a  S t r e e t  

Canoga Avenue and  Nordhoff  S t r e e t  

Simi V a l l e y ,  Alamo Avenue and  Sycamore Road 

Agoura - Kanan Road and  V e n t u r a  Freeway 

C a l a b a s a s  - Parkway C a l a b a s a s  and  V e n t u r a  Freeway 

SSFL S i t e ,  Bl dg .  8 8 6  

C h a t s w o r t h  R e s e r v o i r  Nor th  Boundary 

SSFL S i t e ,  Bldg .  029  

SSFL S i t e ,  Bu r ro  F l a t s  D r a i n a g e  C o n t r o l  Pond,  G S t r e e t  and  
1 7 t h  S t r e e t  

Rocketdyne  S i t e  Pond R-2A S p i l l w a y ,  Head o f  Be l l  Canyon 

B e l l  Creek  

Rocketdyne  S i t e  R e t e n t i o n  Pond R-2A (Pond Bottom Mud) 

SSFL S i t e ,  F S t r e e t  and 2 4 t h  S t r e e t  

SV - S o i l  and  V e g e t a t i o n  Sample S t a t i o n  
S - S o i l  Sample S t a t i o n  



TABLE 8 

SAMPLE STATION LOCATIONS 
(Sheet  2 of  3 )  

L o c a t i o n  

S-58 SSFL S i t e ,  B ldg .  353 

5-59 I Rocketdyne S i t e  T e s t  Area CTL 4 

S-60 1 Rocketdyne S i t e  R e t e n t i o n  Pond R-2A 
1 Rocketdyne S i t e  I n t e r i m  R e t e n t i o n  Pond ( d r a i n s  t o  Pond R-2A) W-6 , 

W-7 S S F L S i t e D o m e s t i c W a t e r , B i d g . 0 0 3  

W-11 SSFL S i t e  Domestic Water, B l d g .  363 

W-12 1 Rocketdyne S i t e  Area I 1  F i n a l  R e t e n t i o n  Pond R-2A 

W-16 B e l l  Creek 
1 De Sota S i t e ,  B ldg .  001 Roof A - 1  , 

S - S o i l  Sample S t a t i o n  
W - Water Sample S t a t i o n  
A - A i r  Sampler S t a t i o n  

s c e n t  Dosimeter Loc 

A-2 I De Soto S i t e ,  B l d g .  004 Roof 

A-3 S S F L S i t e , B l d g . O 0 9 , W e s t S i d e  

A-4 

A-  5 

SSFL S i t e ,  B ldg .  011, West S ide  

Rocketdyne S i t e ,  B l d g .  600, N o r t h  S ide  

Rocketdyne S i t e ,  B l d g .  207, N o r t h  S ide  

A-6 A-7 ! , SSFL S i t e ,  B l d g  074, South S ide  

A-8 

A-9 

TLD- I 

TLD-2 

TL D- 3 

SSFL S i t e ,  B l d g ,  143, West S ide  

SSFL S i t e ,  B l d g .  363, West S ide  

De Soto S i t e ,  South o f  B l d g -  102 

De Soto S i t e ,  West Boundary 

De Soto  S i t e ,  Guard Post  No. 1, B l d g *  201 

TLD-4 De Soto S i t e ,  East  Fence 

De Soto S i t e ,  N o r t h  Boundary 

De Soto S i t e ,  East  Boundary 

De Soto S i t e ,  South Boundary 

SSFL S i t e ,  B l  dg. I1 



TABLE 8 

SAMPLE STATION LOCATIONS 
(Sheet  3 o f  3 )  

TLD-3 SSFL S i t e ,  E l e c t r i c  S u b s t a t i o n  No. 719  

TLD-4 SSFL S i t e ,  West Boundary on H S t r e e t  

TLD-5 

TLD-6 

TLD-3 1 O f f  S i t e ,  N o r t h r i d g e  

SSFL S i t e ,  a t  Southwest  Boundary 

SSFL S i t e ,  B l d g .  854 

TLD- 1 

TLD-2 

TLD - Therrnolurninescent Dos imeter  L o c a t i o n  

O f f  S i t e ,  N o r t h r i d g e  

O f f  S i t e ,  Sirni V a l l e y  



8 h ,  A f t e r  c o o l i n g ,  t h e  s o i l  i s  s i e v e d  t o  o b t a i n  u n i f o r m  p a r t i c l e  s i z e .  Two-gram 

a l i q u o t s  o f  t h e  s i e v e d  s o i l  a r e  weighed i n t o  copper p l a n c h e t s .  The s o i l  i s  w e t t e d  

i n  t h e  p l a n c h e t  w i t h  a l c o h o l ,  e v e n l y  d i s t r i b u t e d  t o  o b t a i n  u n i f o r m  sample t h i c k -  

ness, d r i e d ,  and coun ted  f o r  a l p h a  and b e t a  r a d i a t i o n .  S o i l  p l u t o n i u m  a n a l y s i s  

i s  performed a c c o r d i n g  t o  t h e  g u i d e l i n e s  s p e c i f i e d  i n  U.S. NRC R e g u l a t o r y  Guide 

4 . 5  t i t l e d  "Measurements o f  R a d i o n u c l i d e s  i n  t h e  Environment-Sampl ing and Ana ly -  

s i s  o f  P l u t o n i u m  i n  s o i l "  a  c e r t i f i e d  independent  t e s t i n g  l a b o r a t o r y .  

2 .  V e g e t a t i o n  

The a n a l y s i s  o f  v e g e t a t i o n ,  performed as an a d j u n c t  t o  t h e  s o i l  a n a l y s i s ,  i s  

done t o  de te rm ine  t h e  up take  of r a d i o a c t i v i t y  by  p l a n t s .  These p l a n t s  do n o t  

c o n t r i b u t e  t o  t h e  human food c h s i n ,  and t h e r e  i s  no s i g n i f i c a n t  a g r i c u l t u r e  o r  

g r a z i n g  i n  t h e  immedia te  ne ighborhood o f  e i t h e r  s i t e .  

V e g e t a t i o n  samples o b t a i n e d  i n  t h e  f i e l d  a r e  o f  t h e  same p e r e n n i a l  p l a n t  

t ypes ,  wherever  p o s s i b l e ;  t h e s e  a r e  u s u a l l y  s u n f l o w e r  o r  w i l d  tobacco.  Vegeta- 

t i o n  l e a v e s  a r e  s t r i p p e d  from p l a n t s  and p l a c e d  i n  i c e  cream c a r t o n s  f o r  t r a n s f e r  

t o  t h e  l a b o r a t o r y  f o r  a n a l y s i s .  O r d i n a r i l y ,  p l a n t  r o o t  systems a r e  n o t  ana lyzed .  

V e g e t a t i o n  i s  f i r s t  washed w i t h  t a p  w a t e r  t o  remove f o r e i g n  m a t t e r  and then  

t h o r o u g h l y  r i n s e d  w i t h  d i s t i l l e d  w a t e r .  Washed v e g e t a t i o n  i s  d r i e d  i n  t a r e d  

beakers  a t  1 0 0 ' ~  f o r  24 h  f o r  d r y  w e i g h t  d e t e r m i n a t i o n ,  t h e n  ashed i n  a  m u f f l e  

f u r n a c e  a t  ~ 5 0 0 ~ ~  f o r  8 h,  p r o d u c i n g  a  c o m p l e t e l y  burned ash.  One-gram a l i q u o t s  

o f  p u l v e r i z e d  ash f r o m  each beaker  a r e  weighed i n t o  copper  p l a n c h e t s .  The vege- 

t a t i o n  ash i s  w e t t e d  i n  t h e  p l a n c h e t  w i t h  a l c o h o l ,  e v e n l y  d i s t r i b u t e d  t o  o b t a i n  

u n i f o r m  sample t h i c k n e s s ,  d r i e d ,  and counted f o r  a l p h a  and b e t a  r a d i a t i o n .  The 

d r y l a s h  w e i g h t  r a t i o  i s  used f o r  d e t e r m i n i n g  t h e  e q u i v a l e n t  d r y  w e i g h t  g r o s s  

r a d i o a c t i  v i  t y  c o n c e n t r a t i o n  v a l u e .  

3 ,  Water 

S u r f a c e  and domest ic  supp ly  w a t e r  samples a r e  o b t a i n e d  m o n t h l y  a t  t h e  SSFL 

s i t e  and f r o m  B e l l  Creek. The w a t e r  i s  drawn i n t o  I - l i t e r  p o l y e t h y l e n e  b o t t l e s  

and t r a n s f e r r e d  t o  t h e  l a b o r a t o r y ,  



Five-hundred-mil l i l i ter  volumes of water a re  evaporated t o  dryness in  crys-  

t a l l  izing dishes a t  %90•‹c. The residual  s a l t s  a r e  redissolved in to  d i s t i l l e d  

water ,  t ransfer red  t o  planchets ,  dried under heat lamps, and counted f o r  alpha 

and beta r ad ia t ion .  

4 .  Ambient Air 

Air sampling i s  performed continuously a t  the De Soto and SSFL s i t e s  with 

automatic a i r  samplers, operat ing on 24-h sampling cycles .  Airborne p a r t i c u l a t  

r a d i o a c t i v i t y  i s  col lec ted  on Type HV-70 f i l t e r  media, which a r e  automatical ly 

changed da i ly  a t  the end of each sampling period. The samples a r e  counted f o r  

alpha and beta radia t ion  following a minimum 120-h decay period.  The volume of 
3 a  typica l  da i ly  ambient a i r  sample i s  approximately 25 m , 

Figure 8 i s  a  graph of the  da i ly  averaged long-lived alpha and beta ambient 

a i r  r ad ioac t iv i ty  concentrat ions f o r  the De Soto and SSFL s i t e s  during 1980. T h  

average beta concentrat ion f o r  each month i s  a l so  indicated by horizontal bars .  

The graph shows a general ly increasing trend in  airborne rad ioac t iv i ty  during the 

f i n a l  quar ter  of the  yea r .  Several t r a n s i e n t  peak concentration l eve l s  were 

observed within the  general t rend.  This a c t i v i t y  i s  a t t r i b u t e d  t o  a  foreign 

atmospheric t e s t  of a  nuclear device during October. 

C .  COUNTING A N D  CALIBRATION 

Environmental s o i l ,  vegetat ion,  water ,  and ambient a i r  samples a r e  counted 

f o r  alpha and beta radia t ion  with a low-background gas flow proportional counting 

system. The system i s  capable of simultaneously counting both alpha and net beta 

r ad ia t ion .  The sample-detector configurat ion provides a nearly 2 7 ~  geometry. T h  

thin-window detec tor  i s  cont inual ly  purged with methane counting gas. A prese t  

time mode of operation i s  used f o r  a l l  samples, The minimum detec t ion  l i m i t s  

shown in  Table 9 were determined by using typical  values f o r  counting time, 

system e f f i c i e n c i e s  f o r  de tec t ing  alpha and beta r a d i a t i o n ,  background countrates 

(approximately 0.05 cpm a and 1 .0  cpm 6) , and sample s i z e .  For the t a b l e ,  the  
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minimum s t a t i s t i c a l l y  s i g n i f i c a n t  amount of r a d i o a c t i v i t y ,  i r r e spec t ive  of sample 

conf igura t ion ,  i s  taken as  t h a t  amount equal in  countrate t o  three  times the 

standard deviat ion of the  system background countra te .  

T A B L E  9 

MINIMUM RADIOACTIVITY DETECTION LIMITS (MDLs) 

(5 .7  i 6.8)  pCi/g 

(2 .3  2 .3)  vCi/g 

(1.1 i 1 . 4 )  vCi/g ash 

(3 .7  i 3.7)  vCi/g ash 

( 2 . 2  t 2.7)  uCi/ml 

(6 .2  i 6.2)  10-lo pCi/ml 

( 6 . 1  i 8 . 0 )  10-l5 pCi/ml 

(1 .2  i 1 .3 )  10-l4 vCi/ml) 

Counting system e f f i c i e n c i e s  a r e  determined rout ine ly  with Ra-D+E+F (with 
36 ~ h ~ ~ ~ ,  u ~ ~ ~ ,  and ~u~~~ standard sources and wi t h  K ~ O ,  in alpha absorber) ,  C 1  , 

the  form of standard reagent grade K C 1 ,  which i s  used t o  simulate s o i l  and vege- 

t a t i o n  samples. Self-absorption standards a r e  made by dividing sieved KC1 i n t o  

samples, increasing in  mass by 200-mg increments, from 100 t o  3000 mg. The sam- 

ples a r e  placed in copper planchets ,  of the  type used f o r  environmental samples, 

and counted. The r a t i o  of sample a c t i v i t y  t o  the observed net  countrate f o r  each 

sample i s  p lo t ted  as a  function of sample weight. The correc t ion  f a c t o r  ( r a t i o )  

corresponding t o  sample weight may be obtained from the  graph. The product of 

the  correc t ion  f a c t o r  and the  net  sample countrate y i e l d s  the  sample a c t i v i t y  

(dpm). This method has been proven usable by applying i t  t o  various-sized a l i -  

quots of uniformly mixed environmental samples and observing t h a t  the  r e s u l t a n t  

s p e c i f i c  a c t i v i t i e s  f e l l  within the  expected s t a t i s t i a l  counting e r r o r .  



Since the observed radioactivity in environmental samples resul ts  primarily 

from natural and weapons-testing sources, and i s  a t  such low concentrations, no 
e f for t  i s  made to identify individual radionuclides. The detection of s igni f i -  

cant levels of radioactivity would lead t o  an investigation of the radioactive 

material involved, the sources, and the possible causes. 

D .  N O N R A D I O A C T I V E  MATERIALS 

Rockwell International Corporation, Rocketdyne Division, has f i led  a Report 

of Waste Discharge with the California Regional Water Quality Control 

has been granted a National Pollutant Discharge Elimination System permit t o  

discharge wastewater, pursuant t o  Section 402 of the Fed ral Water Pollution Con- 

t rol  Act. The permit, NPDES No. CA0001309, became effective on 27  September 197 

and supersedes a l l  previously held permits for  wastewat r  discharge from the 

Rocketdyne Division, SSFL, Discharge of overflow and storm runoff i s  only per- 

d into Bell Creek from water reclamation retention ponds, Discharge gener- 

a l ly  occurs only during and immediately a f te r  periods of heavy rainfal l  or during 

extended periods of rocket engine test ing.  

Only one of  the retention ponds receives influent direct ly  from the ESG SSFL 

s i t e .  I t  i s  identified as retention pond R-28, Water Sample Station W-12 in 

Table 8. The influent includes sewage treatm n t  plant effluent nd surface run- 

off water, Grab-type water samples, taken a t  t h  retention pond prior to a di 

charge, are analyzed for  nonradioactive chemical constituents a n d  for  radioactiv- 

i ty by a California State  cer t i f ied analytical testing laboratory. The specific 

constituents analyzed fo r ,  and the i r  respective limitation in discharged waste- 

water, are presented in Appendix water originating from f a c i l i t i e  

located throughout the SSFL s i t e  i s  collected a t  the retention pond.  The point 

of origin of nonradioactive constituents normally found in wastewater i s  impos- 

s ib le  t o  determine; however, in the ev n t  of excessive amounts of any of these 

materials in wastewater, the origin may b rmined from t h  

f a c i l i t y  operations involving their  use. T e of f -s i te  disch 

r  from Pond R - 2 A  occurred during 1980, 



IU. EFFLUENT MONITORING PROGRAM 

Effluents  t h a t  may contain radioact ive  material a r e  generated a t  ESG fac i  l  i -  

t i e s  as  the r e s u l t  of operat ions performed under cont rac t  t o  DOE, under NRC 

Special Nuclear Materials License SNM-21, and under S t a t e  of Cal i fornia  Radio- 

a c t i v e  Material License 0015-71. The s p e c i f i c  f a c i l i t i e s  a r e  i d e n t i f i e d  as  

Buildings 001 and 004 a t  the  De Soto s i t e ,  and Buildings 020, 021, 022, and 055 

a t  the  Santa Susana s i t e ,  SSFL. 

A .  TREATMENT A N D  HANDLING 

Waste streams released t o  unres t r i c t ed  areas a r e  l imi ted ,  in  a l l  cases ,  t o  

gaseous emissions. No contaminated l iqu ids  a r e  discharged t o  unres t r i c t ed  a reas ,  

The level of r ad ioac t iv i ty  contained in  a l l  atmospheric discharges i s  

reduced t o  the  lowest values by passing the emissions through c e r t i f i e d ,  high- 

e f f i c i ency  p a r t i c u l a t e  a i r  ( H E P A )  f i  1  t e r s .  These emissions a r e  sampled f o r  par- 

t i c u l a t e  radioact ive  mater ia ls  by means of continuously operat ing s tack  exhaust 

samplers a t  the points of r e l e a s e .  In addi t ion ,  s tack  monitors i n s t a l l e d  a t  

Buildings 020 and 055 provide automatic alarm c a p a b i l i t y  in the event of the 

re1 ease of gaseous o r  p a r t i c u l a t e  a c t i v i t y  from Building 020 and p a r t i c u l a t e  

a c t i v i t y  from Building 055. The H E P A  f i l t e r s  used f o r  f i l t e r i n g  gaseous emissions 

a re  99.97% e f f i c i e n t  f o r  p a r t i c l e s  of 0.3-pm diameter.  P a r t i c l e  f i l t r a t i o n  

e f f i c i ency  increases f o r  p a r t i c l e s  above and below t h i s  s i z e .  

The average concentration and t o t a l  r ad ioac t iv i ty  in gaseous re leases  t o  

unres t r i c t ed  areas a r e  shown in  Table 10. The ef fec t iveness  of the  a i r  cleaning 

systems i s  evident  from the  f a c t  t h a t ,  in most cases ,  the  gaseous emissions a r e  

l e s s  radioact ive  than i s  ambient a i r ,  The t o t a l  shows t h a t  no s i g n i f i c a n t  

quan t i t i e s  of radi oact i  vi ty  were re1 eased i  n 1980. 

Liquid wastes released t o  san i t a ry  sewage systems, a  cont ro l led  area as 

provided f o r  by CAC 17 and 10 C F R  20, a r e  generated a t  the  De Soto s i t e  only. 





Liquid wastes are discharged from Building 001 following analysis for radioactiv- 

ity concentration. There is no continuous flow. Building 004 chemical wastes 

are released to an automatic discharge cycle retention tank system which periodi- 

cally samples and composites aliquots of the tank contents prior to each dis- 

charge of a fixed volume of wastewater to the facility sanitary sewerage. No 

radioactive liquid effluents are released from Santa Susana Buildings 020, 021, 

022, or 055. Liquid radioactive waste generated at SSFL is solidified for land 

burial. The average concentration and total radioactivity in effluents discharged 

are shown in Table 11. 

B. ENERGY SYSTEMS GROUP FACILITY DESCRIPTIONS 

1. De Soto Site 

a. Building 001 - NRC and California State Licensed Activities 

Operations at Building 001 which may generate radioactive effluents consist 

of production operations associated with the manufacture of enriched uranium fuel 

elements. Only atmospherically discharged emissions are released from the build- 

ing to uncontrolled areas. Following analysis for radioactivity concentration, 

liquid wastes are released to the sanitary sewage system, which is considered a 

controlled area, as provided by CAC 17 and 10 CFR 20. Nuclear fuel material 

handled in unencapsulated form in this facility contains the uranium isotopes 

u 2 38 234, u ~ ~ ~ ,  u ~ ~ ~ ,  and U . 

b. Building 004 - NRC and California State Licensed Activities 

Operations at Building 004 that may generate radioactive effluents consist 

of research studies in physics and chemistry, and the chemical analysis of small 

quantities of fuel materials, usually limited to a few grams. Only atmospheric- 

ally discharged emissions are released from the building to uncontrolled areas. 

Liquid laboratory wastes are released to an interim retention tank instal lation 

which samples and retains an aliquot of wastewater each time a fixed volume is 

released to the facility sanitary sewage system. The aliquots are composited and 



B u i l d i n g  

TABLE 11 

LIQUID EFFLUENT DISCHARGED TO SANITARY SEWER 1980 

Appronimate 
P o i n t o f  E f f l u e n t  
Re1 ease Vol ume 

( g a l )  
I 
Re ten t i on  48, 000 Tank 

A c t i  v i  t y  
Moni to rec  

Annual Approximate Average 
Concen t ra t io r  

(uCi/m') ( p ~ i / r n l )  

Sampl e  
Maximum 
Observed 

Zoncen t ra t io r  
(uCi / ~ l )  

4 .1  l o - '  

To t a  1  
R a d i o a c t i v i t y  

Re1 eased 
( C i )  

*All l i q u i d  r a d i o a c t i v e  wastes a r e  s o l i d i f i e d  and l and  b u r i e d  as d r y  waste. 
tGuide:  8 x vCi /ml  a lpha,  1 x 10-3 $i/~:il beta;  10 CFR 20 Appendix B, CAC-17 
52, of  samples 4 D L :  52.3% a lpha  a c t i v i t y ,  47.6 'Xbeta a c t i v i t y  



analyzed f o r  r a d i o a c t i v i t y .  Nuclear fuel  material handled in  unencapsul ated form 
238 234 u ~ ~ ~ ,  u~~~~ and U i n  t h i s  f a c i l i t y  contains the  uranium isotopes U 

Major q u a n t i t i e s  of o ther  radionucl ides in  encapsulated form include co60 and 

~ m ~ ~ ~ .  No s i g n i f i c a n t  q u a n t i t i e s  of these radionucl ides were re leased.  

2 .  Santa Susana Field Laboratories S i t e  

a .  Building 020 - NRC and Cal i fornia  S t a t e  Licensed A c t i v i t i e s  

Operations a t  Building 020 t h a t  may generate radioact ive  e f f l u e n t s  cons i s t  

of hot c e l l  examination of i r r a d i a t e d  nuclear f u e l s  and reac to r  components. Only 

atmospherically discharged emissions a r e  released from the  building to  uncon- 

t r o l l e d  a reas .  The discharge may contain p a r t i c u l a t e  ma te r i a l ,  as  well as  radio- 

ac t ive  gases,  depending on the  operat ions being performed and the h i s to ry  of the  

i r r a d i a t e d  fuel o r  o ther  ma te r i a l .  The chemical form of such mater ia ls  may be U 

metal ,  U02> U C ,  mixed f i s s i o n  products,  and various ac t iva t ion  products.  No 

radioact ive  l iqu id  waste i s  released from the f a c i l i t y .  Radioactive material 

handled in  unencapsul ated form in  t h i s  f ac i  1  i t y  includes the following radio-  

nuclides:  u ~ ~ ~ ,  u ~ ~ ~ ,  u ~ ~ ~ ,  u~~~~ and u~~~ as  cons t i tuen t s  in  the various 

fuel  ma te r i a l s ;  and ~ s ~ ~ ~ ,  s r g O ,  ~ r ~ ~ ,  and ~m~~~ as mixed f i s s i o n  products.  

b .  Buildings 021 and 022 - DOE Contract A c t i v i t i e s  

Operations a t  Buildings 021 and 022 t h a t  may generate radioact ive  e f f luen t s  

cons i s t  of the processing, packaging, and temporary s torage  of l iqu id  and dry 

radioact ive  waste material f o r  d isposal .  Only atmospherically discharged emis- 

s ions  a r e  released from the  building t o  uncontrolled a reas .  No radioact ive  

l iqu id  waste i s  released from the f a c i l i t y .  Nuclear fuel  material handled in  
235 encapsulated o r  unencapsulated form contains the uranium isotopes u ~ ~ ~ >  U 

u ~ ~ ~ ,  u~~~~ plus C S ' ~ ~ ,  s r g O ,  and ~ r n ~ ~ ~  as  mixed f i s s i o n  products.  



Operations a t  Building 055 that may gen rate radioactive effluents consi 

of fabricating depleted uranium carbide fuel pel le ts  and converting U C  waste t o  

the oxide s t a t e .  Only atmospherically discharged emissions are released from the 

f a c i l i t y  t o  uncontrolled areas. No radioactive liquid waste i s  released from the 

f a c i l i t y ,  

The various fuel materials (depleted and enriched uranium and plutonium) 

contain the following radionuclides: u234 9 u235, u236 3 u2389 pu2383 pu239 9 

241 240 ~u~~~~ and Am Pu  7 

C. ESTIMATION O F  G E N E R A L  POPULATION DOSE ATTRIBUTABLE TO ESG OPERATIONS 

The release of airborne material a t  the De Soto s i t e  for  summer season 

weather conditions would generally be under a subsidence inversion into an atmos- 

phere that  i s  typical of s l ight  neutral t o  laps conditions. Nocturnal cooling 

inversions, although present, are relat ively shallow in extent. During the sum- 

mer, a  subsidence inversion i s  present almost every day. The base and t o p  of 

th i s  inversion usually l i e  below the elevation of the SSFL s i t e .  Thus, any 

atmospheric release under th i s  condition from t h  SSFL s i t e  would resul t  in Pas- 

qui l l  Type D lofting diffusion conditions above the inversion and considerable 

atmospheric dispersion prior to  diffusion, i f  any, through the inversion into the 

Simi or San Fernando Valleys, In the winter season, the Pacific high-pressure 

cell  sh i f t s  t o  the south and the subsidence inversion i s  usually absent. The 

surface a i r  flow i s  then dominated by frontal act ivi ty  moving through the area or 

t o  the eas t ,  resulting in high-pressure systems in the great basin region. 

Frontal passages through the area during winter are generally accompanied by pre- 

c ipi ta t ion.  Diffusion characteristics are highly variable depending on the loca- 

tion of the f ront ,  Generally, a  l igh t  t o  moderate southwesterly wind precedes 

these frontal passages introducing a  strong onshore flow of marine a i r ,  and lapse 

rates which are s l ight ly  neutral ,  ind speeds increase as the frontal systems 

approach, enhancing diffusion. The diffusion character is t ics  of the frontal 

passage are lapse conditions with l ight  t o  moderate northerly winds. Surface 

wind directions and average windspeed for  the local area are summarized in Table 12. 



i nd 
Toward 

N 

NNW 

NW 

W NW 

W 

WSW 

S 

SSW 

S 

S SE 

S E 

ESE 

E 

ENE 

NE 

NNE 

TABLE 12 

SURFACE WIND CONDITIONS: FREQUENCIES OF WIND DIRECTIONS 
AND TRUE-AVERAGE WIND SPEEDS 

Frequency 
- 

0.188 

0.118 

0.085 

0.131 

0  .O53 

0.024 

0.017 

0.021 

0,043 

0.059 

0.052 

0.046 

0.030 

0.022 

0.034 

0.077 

Average 

Wind Speeds f o r  Each S t a b i l i t y  Class 

The downwind c o n c e n t r a t i o n  of r a d i o a c t i v e  m a t e r i a l  d i scharged  t o  t h e  atmos- 

phere d u r i n g  1980 f rom each o f  t h e  f o u r  ma jo r  ESG n u c l e a r  f a c i l i t i e s  has been 

c a l c u l a t e d  w i t h  t h e  AIRDOS-EPA computer code methodology.  

To determine the  n e a r e s t  s i t e  boundary and n e a r e s t  res idence  r a d i o a c t i v i t y  

c o n c e n t r a t i o n s ,  a  mean wind speed f o r  each s t a b i l i t y  c l a s s  o f  2 .2  m/s was s e l e c t e d  

t o  e v a l u a t e  t h e  plume c e n t e r 1  i n e  (maximum) c o n c e n t r a t i o n s  toward t h e  s e c t o r  i n  

which those l o c a t i o n s  1 i e .  The 80-km c o n c e n t r a t i o n  i s  n o t  d i r e c t i o n  s p e c i f i c ,  

b u t  i s  g i v e n  f o r  comparison w i t h  t h e  nearby c o n c e n t r a t i o n  va lues .  These a r e  

shown i n  Tab1 e  13. 



T A B L E  13 

MAXIMUM DOWNWIND PLUME CENTERLIN CONCENTRATIONS 
O F  GASEOUS EMISSIONS - 1980 

*Assume = 2 . 2  m/s average w i n d  speed, constant d i rec t  on, f u l l  year .  

The demographic information used t o  estimate t h  general popul a t ion dose 

d i s t r ibu t ion  around the De Soto and SSFL s i t e s  was based on the 1970 general 

census data projected t o  1980. The projection was based on an average growth 

r a t e  of 5.17%/year. The population d i s t r ibu t ion  surrounding the De Soto f a c i l i t y  

and t o  a radius of 8 km i s  centered on the De Soto s i t e .  Beyond 8 km and out t o  

80 km, the De Soto d i s t r ibu t ion  i s  centered on coordinates 34' 14' 25"  north and 

118' 39 '  00" west, This i s  between the De Soto and SSFL s i t e s ,  which 

imately 10 km apar t .  The population d i s t r ibu t ion  surrounding the SSFL s i t e  out 

t o  a radius of 80 km i s  s i t e  centered f o r  a l l  distance segments. 

The general population man-rem dose estimates a re  calculated from the demo- 

phic d i s t r ibu t ion  and t raged downwind rad ioac t iv i ty  concent 

generated by AIRDOS-EPA, which uses release r a t e ,  wind speed, wind di rect ion and 

frequency, inversion,  lapse ,  and e f fec t ive  stack height parameters as input data.  

Population dose estimates a re  presented in Tables 14 and 15 f o r  the De Soto and 

SSFL s i t e s .  The exposure mode i s  by inhalat ion with lung, the c r i t i c a l  organ 

f o r  u~~~ and Pu239, and bone f o r  sr9'. T h  doses f o r  the SSFL s i t e  a re  summed 

a l l  release points and nuclides,  



TABLE 14 

POPULATION DOSE ESTIMATES FOR ATMOSPHERICALLY DISCHARGED 
EMISSIONS FROM THE DE SOT0 FACILITY - 1980 

1. Average individual dose = 7.3E-9 rem for the total population of 80-km radius 
area. 

2. Total 80-km radius man-rem dose estimate from naturally occurring airborne 
radioactivity dose to the lung of W .  1 remlyear = 1,300,000 (1.3E+6) man-rem. 



~ 2 . 5 ~  
Sector 

N 

S 

S S E 

S E 
ESE 

E 
EN E 

N E 
N N E 

Tot a 1 

TABLE 15 

POPULATION DOSE ESTIMATES FOR ATMOSPHERICALLY DISCHARGED 
EMISSIONS FROM THE SSFL FACILITIES - 1980 

Dose to Receptor Population Segment (man-rem) 

Tota l  



The o f f - s i t e  doses a r e  extremely low compared t o  t he  maximum permiss ib le  

exposures recommended f o r  t h e  genera1 populat ion.  These values a r e  3 remlyear 

f o r  bone and 1 .5  remlyear f o r  t he  lung f o r  an i n d i v i d u a l ,  and they a r e  one- th i rd  

of t hese  values f o r  the  general populat ion.  The h ighes t  average ind iv idua l  dose 

f o r  1980 i s  f o r  t he  De Soto 0-8 km segment, which i s  equiva len t  t o  an average 

doselman-year of 0.00005 mrem, o r  0.00003% of the  maximum permiss ib le  exposure 

f o r  an ind iv idua l  and 0.00001% of t he  general population exposure l i m i t .  E s t i -  

mated r a d i a t i o n  doses due t o  atmospheric discharges of r a d i o a c t i v i t y  from a11 ESG 

f a c i l i t i e s  a r e  a small f r a c t i o n  of the  recommended l i m i t s  and a r e  f a r  below doses 

due t o  i n t e r n a l  depos i t ion  of na tura l  r a d i o a c t i v i t y  i n  a i r ,  which i s  %50 t o  

100 mremlyear. 



APPENDIX A 

PARISON O F  ENVI ONMENTAL RADIOACTIVITY DATA 
ITH PREVIOUS Y E A R S  

This sec t ion  compares environmental monitoring r e s u l t s  f o r  the  calendar 

a r  1980 with previous annual da ta ,  

The data present  d  in Tables A-1 through A-5 summarize a l l  past  annual 

average rad ioac t iv i ty  concentrat ions.  These data show the  e f f e c t s  of both the  

shor t - l ived and 1 ong-1 ived radioact ive  fa1 lou t  from nuclear weapons t e s t s  super- 

imposed on the natural r ad ioac t iv i ty  inherent  in the various sample types. 

Over the considerable period of time t h a t  t h  environmental program has been 

in opera t ion ,  evolutionary changes have been made in  order  t o  provide more ef fec-  

t i v e  d a t a .  I n  some cases ,  t h i s  i s  r ead i ly  apparent in  the  da ta .  For example, 

in Table A-1, a  small b u t  abrupt increase in the alpha a c t i v i t y  reported f o r  s o i l  

occurs in 1971. This inc rease ,  which i s  observed in both the on-s i t e  and the  

o f f - s i t e  samples, resul ted  from use of an improved counting system with a  th inner  

sample conf igura t ion ,  The thinner sampl increases the  s e n s i t i v i t y  of the  detec- 

t o r  t o  a  

measured 

S i m 

i t t i n g  radionuclides in  the sample, thus producing a  higher 

i c  r ad ia t ion .  

pha-em 

specif  

l a r l y ,  p r io r  t o  1971, gross a c t i v i t y  in ambient a i r  was measured, 

including both alpha and beta a c t i v i t y .  In 1971, measurements were begun which 

a1 I owed separa te  i d e n t i f i c a t i o n  of these two types of r ad ia t ion .  

The types of random var ia t ions  observed in the  data ind ica te  t h a t  there  i s  

no local source of unnatural r ad ioac t iv i ty  in the environment. Also, the  simi- 

lar!  ty between on-si t e  and o f f - s i  t e  r e s u l t s  f u r t h e r  ind ica te  t h a t  the  contr ibu- 

t ion  t o  general environmental r ad ioac t iv i ty  due t o  operations a t  ESG i s  e s s e n t i a l l y  

nonexistent .  



Year 

1980 

19 79 

19 78 

1977 

1976 

1975 

1974 

1973 

1972 

1971 

1970 

1969 

1968 

1967 

1966 

1965 

1964 

196 3 

1962 

196 1 

1960 

1959 

1958 

195 7 

TABLE A- l 

SOIL RADIOACTIVITY DATA - 1957 THROUGH 1980 

On Si t e -  Average 
(10-6 uCi /g )  

Number 
Samples 

Off S i t e  - Average 
( lom6  yCi /g)  
-- 

Number 
Samples 





TABLE A-3 

SSFL SITE DOMESTIC WATER RADIOACTIVITY DATA - 
1957 THROUGH 1980 

Year Number 
Samples 



Samples 

Bell Creek Vegetation 
54 

Interim Retention 
Pond Water 

Final Retention Pond 
R-2A Water 

12 

Average 

( pCi/mi 1 

- . . 

Average 

(lo-' v C i / ~ l )  

Average 

~ K i / g  ash) No. 
iarnples 

No. 
Samples 

No. 
Samples 

No. 
Samples 

-- -- 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

I1  

12 

9 

No. 
Samples 

Year 



T A B L E  A-5 

AMBIENT AIR RADIOACTIVITY CONCENTRATION DATA - 
1957 THROUGH 1980 

Year 

DeSoto S i t e  Average 
( 10- 12 VCi / m I  ) 

Number 
Sampl es 

685 

69 7 

713 

729 

7 19 

709 

663 

715 

708 

730 

668 

687 

650 

7 12 

706 

483 

355 

360 

34 3 

313 

182 

2 15 

366 

6 3 

SSFL S i t e  Average •˜ 

( 10-12 VCi/ml) 

*Ambient a i r  alpha rad ioac t iv i ty  values were included in the beta values and 
n o t  reported separately p r io r  t o  1971 

TInsuff ic ient  data 
•˜Incl udes Rocketdyne S i t e  Air Sampler Data 

Number 
Samples 

2342 

25 19 

2402 

2520 

2450 

2477 

2311 

2430 

2476 

2434 

2364 

2 157 

2400 

2205 

1062 

292 

314 

176 

4 4 

25 7 

164 

141 
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